More Cone-Bearers
By E. LAURENCE PALMER

This is the eighty-eighth in NATURE MAGAZINE'S
series of educational inserts.

VANGELINE's “‘murmuring pines and the hem-
locks'" were given some consideration in the
twenty-seventh unit of this series, published thir-
teen years ago. It is appropriate that, at another
approaching Yuletide, we get acquainted with the
group of trees that plays so important a part in
our economy, religion, literature, recreation, his-
tory, education and folk lore. None of the species
here considered was dealt with in the earlier insert.
Let us look at our cone-bearers first from their
role in our industry and national and personal econ-
omy. It strikes home to most of us when we have
occasion to use some of these wood products in
any way. For example, twenty-four years ago I
built my home, just fifteen years after I had been
discharged from military service with a bonus of
thirty dollars. During those fifteen years I began
my career as a college professor and saved enough
to buy two houses, in one of which I invested
$7000. The new house of twelve rooms and three
baths cost me $11,000, all of which I paid up the
day I moved in. The new house had hardwood
floors throughout, was basically hard yellow pine,
with cedar shingles for a roof and tapestry brick
veneer over rockwool and insulated lath. I seri-
ously question if many college professors today,
in our much touted new prosperity, could in fifteen
years save enough to build the equal of my newer
house, let alone pay for a second house. I am sure
that I could not do it today with twice the income
'T then had.

I mention the above not in pride over any per-
sonal economy, or to express my judgment of the
merit of the planned economy that has prevailed
in the last third of a century. The latter has un-
questionably influenced the situation, but the
crisis associated with the production of woody
plant building materials is also important. The
supply of yellow pine when I built my house was
not the same as it is today, and building today one
is now denied the privileges I enjoyed. Yellow
pine, of course, is one of the subjects of this par-
ticular insert, and all pines—all cone-bearers for
that matter—are of vital importance to readers of
this or of any other magazine. In fact, the very
existence of any magazine is determined to a large

3 .Suqar Pine extent by the availability of wood pulp used in
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making the essential paper for printing.

Of twenty major industries affecting
the economies of the average citizen,
few employ more citizens than the lum-
ber, pulp and allied industries dependent
on woody plants. It is safe to assume
that a fair share of this employment
was dependent on cone-bearing trees.
Of these twenty industries only eight
represent greater carnings by those ac-
tually engaged in production than goes
to workers employed in the industries
directly dependent on wood. These
facts are confined to those engaged in
producing, harvesting and processing
woody plant materials. If we include
in our woody plant industries those
identified with furniture manufacture,
only two major industries have greater
importance.

In 1952, one and a half million pet-
sons in the United States earned more
than five billion dollars producing lum-
ber, pulp and furniture. An equal num-
ber, engaged in transportation, carned
about seven billion dollars, and a mil-
lion individuals identified with elec-
trical machines earned about three and
one-half billion dollars.

Obviously our woody plants provide
a substantial amount of materials on
which the economy of a generous pro-
portion of our population depends.
From 1945 to 1952 the per-man-hour
carnings of those identified with the
production and processing of paper
pulp increased approximately 40 per-
cent. The increase in that time for
those engaged in the production of
rayon and synthetic fibers was three

times that found in the pulp industry.’

A cross-section of the industries iden-
tified with woods calls attention to in-
dustries producing newsprint, wood
pulp, pressed woods, plastics, paper
board, cooperage, lath, lumber and
shingles, and to the turpentine and rosin
industries. Surely these affect pro-
foundly everyone who reads these
words. The basic plants that supply
these materials, then, should be better
understood by all.

Since we deal here primarily with
cone-bearers, important among which

are the pines, let us get a quick view of how some of
these vary. In 1952, the lumber industry in the United
States produced 8495 million board fect of yellow pine
lumber. In the same year 3706 million board feet of
ponderosa pine lumber were produced. White fir to a
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total of 1285 million board feet, and
400 million board feet of sugar pine
lumber entered the trade the same year.

Wood still is an important fuel in
many parts of the country. Southern
yellow pine has a fuel value equal to
red oak, sugar maple, yellow birch,
beech and ash. It is less valuable as a
source of heat than hickory or white

‘oak, but a greater fuel value than that

of white pine, Douglas spruce or elm.

Five of the States of the Union have
their popular name identified with
woody plants, and of these two refer
primarily to come-bearers. Maine is
the Pine-tree State; Washington, the
Evergreen State. The Buckeye State is
Ohio; the Magnolia State, Mississippi;
the Sage Brush State, Nevada. Of
course, many States have State trees, a
considerable number of which are coni-
fers. The State tree of California, of
course, would be the redwood, and of
Oregon the Douglas spruce. It was
largely from Maine that England’s king
got the pine masts that helped make
the country’s navy seem invincible. It
is appropriate, then, that the white
pine should be Maine's State tree.
Minnesota, also famous for its white

_ pine, has the same State tree as Maine,

and Idaho has as its arboreal emblem
the western white pine, which they call
the Idaho white pine.

Alabama ’s official tree is the slash
pine, and Georgia has the longleaf pine.
Montana has the ponderosa pine and
Wyoming the lodgepole pine. New
Mexico and Nevada have, as their State
trees, the pinyon pine, although the
species are a bit different. Pennsyl-
vania's State tree is the hemlock, and
Tennessee’s the eastern red cedar. New
Jersey has the white cedar for its em-
blem and Utah and Colorado agree on
the blue spruce for a State tree.

It is a bit surprising that so many
State trees should be cone-bearers, and
it must be taken as evidence that these
trees are well known and popular where
they are so recognized. In a number of
cases the trees have been selected by
some sort of popular vote. The children
of Wisconsin, for example, chose for

their State the sugar maple. Within the past year the
governors of New York -and of Vermont got into quite
an argument about the relative merit of maple syrup
from these two States, but both have that species as

their State tree.

The only State in the Union that
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apparently elected a tree not native to
this country was Michigan, which
chose the apple.

An examination of the chart section
of this insert will show that some of
our cone-bearers produce substances of
medicinal value. Spruce gum, turpen-
tine and a few others might be men-
tioned.

Some minor uses of coniferous prod-
ucts may be worthy of mention. For
example, when a tree is sawed into
lumber as much as 10 percent of the log
may be turned into sawdust. Of course,
the nature of the sawdust will be detet-
mined, in part at least, by the nature of
the wood from which it came. One of
the important but specialized uses of
sawdust is for packing fruits, such as
fancy grapes, for shipping and for a
degree of preservation. We cannot use
for this purpose sawdust that would
flavor the grapes. White fir sawdust,
which is tasteless, is much more valu-
able for grape-packing than is pitch
pine sawdust. In one year 4000 tons
of white fir sawdust are used for pack-
ing grapes. An interesting folder on
the unique uses of sawdust may be had
from the United States Forest Service in
Washington.

In our consideration of the cone-bear-
ers let us shift now from the ultra prac-
tical to the opposite side, the academic
angle. Iam reasonably sure that one of
my better college friends will jump on
me for a few words in this article. He
has done it before, but he has not had
the reaction I have had from some who
have read what I have written over a
period of years.

In the chart section 1 wrote of the
cones as though they were staminate
and pistillate. Technically I am not
correct, because what I have called pis-
tillate cones do not produce pistils. If
they did the scales of the cones would
be joined by their edges instead of being
free as they are. Actually I should
have referred to them as ovulate cones,
but }-did not wish to introduce that rela-
tively new word to my readers, and
since the cones in a way correspond to
what are pistils in the higher plants I

thought it better to use the related term. My profession-
al eritic, who would prefer I use ovulate to pistillate,
has, in my judgment, little cause for making his criticism
because regularly he calls the cones male or female. In
this he is farther from the truth than I am, because they
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section.

are neithier. They are, of course, a part
of the spore-producing cycle, sporo-
phyte phase of the plants’ life cycle,
while the term male and female should
be applied to the gamete or sex-cell
producing cycle, gametophyte stage.
Both my critic and I are wrong, and we
both will.argue endlessly in justifica-
tion of what we have done and in
criticism of the other. That, it would
seem, is one of the prerogatives of the
professional educator. The cone-bear-
ers then have a use by providing a basis
for academic argument as well as for
lumber, employment and finance.

Just to prove how illogical an argu-
ment based on logic may be, let me
point out that one of my pet peeves is
based on a statement relatively frequent

‘in literature for elementary school use.

It is prominent in one series of readers
of most general use and prepared by
persons of the highest rank in profes-
sional science education. This state-
ment is to the effect that it is because
the sap in evergreen leaves does not
freeze that these leaves remain green
all winter. It might be worth checking.

Woody plants and, notably, cone-
bearers have fqund a place in other
fields than those so far mentioned.
Enos Mills, in his Story of @ Thousand
Year Pine, blended technical informa-
tion with romantic Nature and literary
ability to make a literary gem that is
useful. Somehow it has not found the
general recognition in Nature literature
that I think it deserves. Others have
written with spectacular ability about
the role ancient trees have played in
helping us interpret the climate and
weather or the past by reading the
growth rings in the trunks of these
trees. In fact, this technique has pro-
vided a useful tool in linking evidences
of ancient culture for which we do not
have continuous chronological depend-
able data. It may be incidental to the
subject of this insert, but most of this
story uses the wood of cone-bearing
trees as a source of information. It is
also interesting that probably both of
the groups claiming representatives of
the oldest living things on earth are

members of this group. Both are considered in our chart

Sometimes one wonders what would happen to self-
styled writers of popular verse and fiction if we did not
have pine trees. I am sure that (continued on page 480)

475



COMMON NAME
SCIENTIFIC NAME

CALIFORNIA NUTMEG

Torreya californica

EUROPEAN YEW

Taxus baccala

SUGAR PINE
Pinus lambertiana

YELLOW PINE.
BuULL PINE
Pinus ponderosa

DESCRIPTION

Height to 100 feet with
a trunk diameter of to
4 feet, but usually small-
er than either of these
measurements.
Branches spreading and
drooping slightly. Bark
to Ls-inch thick, of an

orange tinge on 2-year

old branches, irregular-
ly divided into narrow
ridges topped by loose
scales. Leaves to 3
inches long, shining dark
green.

| Height to 60 feet and a

trunk diameter of to 8
feet. On old trees the
bark is deeply furrowed.
In young trees the bark
is reddish, flaky and
smooth. Branches droop
gracefully. Leaves are
persistent, to 1l{-inch
long, dark shining green
above and paler yellow-
green with lighter lines
beneath.

Our largest pine. Height
to 220 feet, with trunk
to 12 feet in diameter
and flat-topped crown
to 70 feet across. Bark
to 3inches thick, divided
into ridges that are scale-
covered, irregularly di-
vided, long and thick.
Needles in 5s with con-
spicuous white lines on
back, to 38 inches long.
Persistent to 3 years.

Height to 225 (feet.
Trunk diameter to 8
feet. Branches short,
thick, forked sometimes
drooping but turning up
at ends. Bark lasts to
100 years, broken into
rounded ridges, with
close scales varying in
color with age and some-
times in plates to 5 feet
long and 114 feet wide.
Needles in 2s or 3s, 11
inches long, last 3 years.

RANGE
AND
RELATIONSHIP

Order Coniferales. Fam-
ily Taxaceae. A Cali-
fornia species, and even
there is nowhere com-
mon. In Tulare County
it is found at elevations
of 3000 to 5000 feet.
There are 4 related spe-
cies in North America
and in Asia, with the
Japanese being hardiest
of all. It is grown in
New England as an
ornamental.

Order Coniferae. Fam-
ily Taxaceae. Native of
Europeand North Africa
east to the Himalayas.
Grown as an ornamental
over wide areas of the
world where conditions
are suitable. In America
this species is hardy
north into New England
and western New York.
In the far West is found
the native T. brevifolia.

Order Coniferales. Fam-
ily Pinaceae. Mountain
slopes from Oregon to
Lower California, usual-
ly at 5000- to 7000-foot
elevation. Best on well-
drained soil, in the sun.
Distribution not con-
tinuous through range.
Has been planted as an
ornamental in the East
and in Europe, but does
not there equal the
grandeur it attains in its
natural setting, where it
grows more rapidly.-

Order Coniferales. Fam-
ily Pinaceae. Nebraska
to southern British Co-
lumbia and south to
Lower California and
northern Mexico. There
is a variety, jeffreyi, in
reat forests of northern
alifornia, and a variety,
arizonica, of Arizona and
adjacent Mexico. Both
known as yellow pine
and with minor differ-
ences.

Often in pure
stands.

r

REPRODUCTION

Flowers appear in
March, or later, the
staminate having broad
but acute scales and the
pistillate being to 14-

’| inch long. The develop-

ing fruit becomes light
green, streaked with
brown, and is to 115
inches long, appearing
cherry-like but having
thin flesh. May be prop-
agated by seeds or by
cuttings, or by grafting
related forms.

Fruit a berry-like struc-
ture surrounding a
broadly egg-shaped seed
that is about 4-inch
long. Plants bear either
staminate flowers, or
those which bear the
fruits. The flowers ap-
pear in early summer or
spring, and the fruits
mature in the autumn
of the same year. If
not eaten by birds they
may persist.

Staminate cones yellow;
pistillate, green, appear
in spring on same tree.
Cones ripen in August
of second year and seeds
are shed in Qctober and
thereafter. Cones are to
21 inches long and bear
seeds that are about 14-
inch long, chestnut to
black and about 4
length of blunt 4-inch
wide wing, which is firm.

Cones ripen in August
of 2nd year after flower-
ing and begin shedding
seeds in September.
12,000 seeds per pound,
with 1 bushel of cones
yielding 9-32 oz. Stam-
inate cones yellow; pis-
tillate, dark red, in clus-
ters or pairs. Cones to
6 inches long, clustered,
light red-brown, shed
early. Seeds to !4-inch
long, dark purple.

ECOLOGY

Wood is soft, light yel-
low, with white sap-
wood, close grained and
light weight. It is hard
and strong except when
in contact with the soil,
stands temperature and
wetting well and is a
good general-purpose
wood. It takes a reason-
able polish when used in
ornaments and is gen-
erally popular for such
use.

Wood is hard, strong,
durable, resistant to
weather and makes an
excellent, long-lasting
fire. Because of its supe-
rior fuel qualities it has
given us the Yuletide,
when Yule, or yew, logs
were burned in fire-

%laces particularly in

ngland and the Old
World. The related
Canada yew, or ground
hemlock, of the East is
well known.

One bushel of cones may
produce 25-32 oz. of
seeds weighing 2100 to
the pound, with 65%
germination. Heart-
wood ages to deep red-
dish-brown. Wood
weight, green 52 pounds
per cubic foot; dried,
25 pounds. 1000 board
feet weighs 3000 pounds.
Wood light, soft,
straight-grained, uni-
form. Works well.
Holds paint well.

Wood with specific grav-
ity of .38. 1 cubic foot
green wood weighs 45
pounds; dried, 28
pounds. 1000 board feet
weighs 2330 pounds.
Hi%il workability, good
with glue and for stay-
ing in place; fair for

.paint holding and poor

for holding nails. Takes
about 4 hours for 1 man
to mill 1000 board feet.

ECONOMY

Uses of American spe-
cies have been suggested.
The greatest popularity
lies in the beauty of the
trees, largely because of
the brilliant foliage and
the artistic shape of both
young and old plants,
A Florida related species
is known as stinking
cedar from the odor of
the crushed leaves.

In Americathe European
yew is used more com-
monly as an ornamental
than as fuel, and it is
coming to be replaced
in the ornamental group
by Asiatic species. Of
course, in the West
where there are native
yews that are trees the
story may be different,
but easterners have diffi-
culty in reconciling
ground hemlock with
trees.

An important soft wood
in the veneer industry
and used for lumber, but
poor where nailing is
necessary. Tree at-
tacked by mountain
pine beetle. Serves as
food for porcupines, chip-
munks, squirrels, gray
fox and, to a minor de-
gree, mule deer.

State tree of Montana.
Important in softwood
veneer industry. Good
for erosion control. Birds
and squirrels feed on
seeds. Wood used as
fuel, as lumber, in box
making and for trim.
Tree 1s attacked by
western pine beetle,
mountain pine beetle,
Black Hills beetle and
paintbrush blister rust.
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LOBLdLLY PINE

Pinus taeda

MONTEREY PINE

Pinus radiata

Jack PINE

Pinus banksiana

SHORTLEAVED PINE

Pinus echinata

TAMARACK.
AMERICAN LARCH
Larix laricina

Height to about 100
feet, with straight trunk
reaching a diameter of
to 5 feet. Branches
spreading, profusely
separated. Twigs brown

tinged with yellow and

nearly smooth. Bark to
114 inches thick, bright
reddish-brown, with
shallow eracks dividing
broad flat ridges. Leaves,
slender, twisted, pale
green in 3s, to 9 inches
long.

Height to 115 feet in
America, but betters this
in New Zealand, where
it grows more vigorous-
ly and rapidly. Trunk
to 414 feet in diameter
with 2-inch bark that is
dark brown, deeply di-
vided into broad, flat-
topped ridges. Needles
in 2s or more commonly
3s, slender, bright green,
to 4 inches long and per-
sisting 3 years.

Height to 70 feet, with
straight trunk rarely
more than 2 feet through,
commonly unbranched
to 30 feet. Bark thin,
brown, tinged with red,
with thin close scales at
surface and narrow con-
nected rounded ridges.
Needles in 2s, in sepa-
rated clusters, shedding
2nd or 3rd year, yellow-
green to dark green, to
114 inches long.

Height to 120 feet, with
tapering trunk and trunk
diameter to 4 feet.
Branches usually slender
with brittle pale green
branchlets whose bloom
rubs off. Bark to 1 inch
thick, in large irregular
plates, with light red
scalesatsurface. Needles
in 2s or 3s, slender, dark
bluish-green, to 5 inches
long and shed. between
2 and 5 years.

Height to 60 feet, with
trunk to 20 inches in
diameter  and branches
definitely horizontal and
arising from central
straight trunk, some-
times twisted. Young
branches may bear a
downy covering. Bark
to 34-inch thick, break-
ing into reddish-brown
scales. Needles triangu-

lar in cross section,
bright green, to 14
inches long, shed 1st

year.

Order Coniferales. Fam-
ily Pinaceae. From New
Jersey to eastern Florida
to eastern Texas, Okla-
homa, Arkansas and in
Alabama to elevation of
1500 feet. Often grows
in pure stands on soils
that have been ruined
by agriculture, or are
too dry for competition
from other species. In
too wet soils develops
little leaf disease.

Order Coniferales. Fam-
ily Pinaceae. Native of
a narrow belt in Cali-
fornia and Lower Cali-
fornia, but cultivated
for ornament and for
windbreak rather widely
in United States, Mexico,
Europe, Australia and
New Zealand where cli-
mate is mild. It nat-
urally grows farther
south than other pines,
but in New Zealand may
be at its best.

Order Coniferales. Fam-
ily Pinaceae. Nova Sco-
tia to northern New
York, west to Minne-
sota and the Athabasca
and Mackenzie River
valleys. At its best in
dry, sandy soil and most
abundant in Michigan-
Saskatchewanarea. May
form pure stands or be
mixed with other species
around edge of range.

Order Coniferales. Fam-
ily Pinaceae. Ranges
New York to northern
Florida and west through
Gulf States to eastern
Texas, Oklahoma, Mis-
souri, Illinois and Ten-
nessee. At its best west
of the Mississippi River,
where its size and abun-
dance is greatest. It
grows well on poor clay
and sandy soils in pure
stands or with hard-
woods. .

Order Coniferales. Fam-
ily Pinaceae. Ranges
from dry upland to low
swamps, from Labrador
to the Rocky Mountains
at latitude 65° 35’ N. to
Arctic Sea and south to
western border of Can-
ada and in east to West
Virginia. Isoften planted
as a quick-growing orna-
mental, but its needles
create an undesirable
clutter in many places.

Staminate cones, yellow,
crowded, appear in
March. Pistillate yel-
low, solitary or clustered.
Mature in fall and open
gradually, shedding
seeds through winter
with cones persisting 1
year. Cones to 6 inches
long, light reddish-brown
with short, stout, back-
ward-spreading prickles.
Seeds to l4-inch long,
rough, dark brown
blotched.

Cones mature in August
from clustered, purple
pistillate flowers. Stam-
inate cones yellow. Ma-
ture cones to 7 inches
long, maturing 2nd year,
remain persistently
closed 6 to 10 years and
are opened by heat.
Seeds to l4-inch long,
nearly black with light
brown wings to nearly
1 inch long and with
longitudinal stripes.

Staminate cones yellow,
in crowded clusters. Pis-
tillate dark purple at
first, when mature to 2
inches long, incurved,
green to lustrous yellow,
with fine prickles that
may be shed. Mature
second September and
persist to 25 years, shed-
ding seeds over first
years. Seeds triangular
to 1/12-inch long.
Chromosomes, 24.

Staminate cones light
purple, in crowded clus-
ters. Pistillate, rose
color, in 2s or 3s. Cones
mature 2nd September
and persist over 2 years,
to 214 inches long with
chestnut-brown scales,
horizontal or pendant,
with scale tips slightly
thickened and with
prickles that are shed,
usually. Chromosomes
number, 24.

Staminate cones like
small spheres borne close
to twigs. Pistillate,
greenish and reddish.
When mature cones are
to 34-inch long as con-
trasted withto 1 l4inches
in Europeanlarch. Cones
have about 20 scales and
are shed 2nd year. Best
age for seed production,
40-75 years with best
seed crops every 5 to 6
years.

One bushel of cones
yields to 24 ounces of
seeds weighing 65,000
to the pound with ger-
mination of 25-809,.
Wood with specific grav-
ity of .47, with 1 cubic
foot weighing 53 pounds
green or 36 pounds dry,
and 1000 board feet
weighing 3000 pounds.
Tree is attacked by fusi-
form rust causing swell-
ing of stem; by south-
ern pine beetle.

Plant does not live long
in too dry soil and does
poorly in wet soil. Is
tolerant of shade and of
saltiness; builds humus
on ground rapidly; in
some areas grows with
spectacular rapidity and
vigor. Maturity is
reached at from 80 to
100 years and few live
beyond 150 years, mak-
ing it a short-lived pine.

Seeds, 131,000 to the
pound, with 1 bushel of
cones yielding to 11
ounces of seed, with
average germination of
509%. Wood, light, weak,
pale brown to orange
with white sapwood,
close grained with good
workability and pzint-
holding qualities. Kiln-
dries excellently and
glues well, but rots rapid-
ly in contact with soil.

40,000 to 80,000 seeds
per pound, with bushel
of cones yielding about
5 ounces and with ger-
mination 30-90%,. Wood
with specific gravity of
.46, 1 cubic foot weigh-
ing 52 pounds. when
green or 26 pound cured.
1000 board feet weighs
3000 pounds. Attacked
by pitch canker, gall
rusts, southern pine bee-
tle and little-leaf disease.

One bushel of cones
yields about 9 ounces of
seeds, which weigh 90,-
000 to the pound and
may remain viable from
3 to 6 years. Wood,
heavy, strong, hard,
durable in contact with
soil, brown with white
sapwood, which is thin.
Wood of western larch
weighs 3000 per 1000
board feet.

Important source of tele-
phone poles, of pulp and
of lumber. Recognized
as valuable in soil ero-
sion control and as
source of food and shel-
ter for wildlife. Bob-
white known to feed on
the seeds. - Wood is not
durable and is used as
lumber for interior fin-
ishing where it will re-
main dry. Half of trunk
may be white sapwood.

Commonly used for
windbreaks but also pro-
duces usable rough lum-
ber. Probably has one
of the widest distribu-
tions of California’s trees
because of its suitability
inlandscaping. The vari-
ety binnota from Guada-
loupe Island off Lower
California has most of
its leaves in bundles of
two.

Used for mine timbers,
for coarse lumber and
for paper pulp, but not
for poles or fence posts,
one of most important
sources of pulp for me-
chanical pulp and used
in sulfate process pulp-
making. ost impor-
tant source of commer-
cial Christmas trees.
Porcupines known to
feed on the tree.

A good source of shingles.
Important source of tele-
hone poles, of pulp,
umber and railroad ties.
Average life of a tie 5.3
years. Considered im-
portant as soil anchor
and in some cases as
food and shelter for
wildlife.  Pine siskins
and crossbills known to
feed on the seeds.

Used in heavy construc-
tion, as poles and posts
and ties, as fuel and for
Eeneral purposes. Wood

olds nails poorly, has
good workability, does |
not paint well but glues
well, Squirrels and deer
feed on the young trees
or cones. Inner bark
has medicinal value.
Tree grown in landscap-
ing and may be attrac-
tive at a distance.
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COMMON NAME
SCIENTIFIC NAME

BLACK SPRUCE

Picea mariana

WHITE SPRUCE

Picea glauca

ENGELMANN SPRUCE

Picea engelmannii

WHITE FIR

Abies grandis

Height to 100 feet with
a trunk diameter of to
3 feet but usually small-
er in both measure-
ments. Branches short,
upcurving, with hanging
branchlets, which are

Height to 150 feet with
a trunk diameter of to
4 feet, but commonly
smaller in both measure-
ments. Branches long
and relatively thick in
graceful upward curves.

Height to 120 feet, with
trunk to 3 feet through
and branches that ap-
pear in regular whorls to
form a compact pyra-
midal head. Bark -
inch thick, cinnamon-

Height to 300 or more
feet with slightly tapered
trunk that may be 4
feet through. Branches
curve nicely or hang
downward in parts.
Twigs fuzzy first year

facture, as an orna-
mental and popular as a
Christmas tree and
grown for this purpose
In some areas.

to weather. Trees used
as Christmas trees and
plants are fed upon by
deer, mountain sheep,
moose, porcupines,
squirrels and some birds.

late spring frosts. The
tree is attacked by the
Engelmann spruce bee-
tle and by other enemies.

DESCRIPTION pale green and lighter | Twigs not hairy, orange- | red, with large, thin, | and pale yellow-green,
when young, may be | brownfirst winter chang- | loose scales. Leaves | but smooth and orange-
covered with rusty fuzz | ing to gray-brown. | slender, flexible, with | brown the second. Nee-
1st year but smooth 2nd | Leaves mostly on upper | unpleasant odor, sharp- | dles to 214 inches long,
year. Bark to lé-inch | side of branches, to 34- | tipped, to 1-1/8 inches | thin, easily bent, dark
thick, gray brown. Nee- | inch long, dark green to | long, at first with a | green above and shining
dles to 34{-inch long. pale blue, 4-sided. whitish bloom but later | but silvery white be-

dark blue-green. neath.

Order Coniferales. Fam- | Order Coniferales. Fam- | Order Coniferales. Fam- | Order Coniferales. Fam-

ily Pinaceae. Found in | ily Pinaceae. From New- | ily Pinaceae. Ranges | ily Pinaceae. Ranges

cold bogs and swamps | foundland along tree | from Alaska to northern | from British Columbia

butrarely ondry ground. | border to west coast of | California, Colorado, | to northern California

Ranges from Labrador | Alaska and south to | New Mexico and Ari- | east to Montana. It is

to Alaska and south to | Maine, Michigan, Min- | zona. At 1000 to 6000 | Oregon’s only sea-level

RANGE Minnesota, Saskatche- | nesota, Wyoming and | feetelevationin Canada; | fir and in that State
AND wan and Virginia. More | Montana. Grown out- | at 4000 to 6000 in Wash- | does not get to above

RELATIONSHIP abundant north of Ca- | side this range for orna- | ington; at 8500 to 11,- | 3000 foot elevation. In
nadian border than | mental and for other | 000 in Arizona and at | California it is only a
south. At its best in | purposes. Largestforms | 8500 to 12,000 in Colo- | few miles from the sea
northern Manitoba and | are variety albertiana, | rado. Grown as orna- | and rarely above 1500
Saskatchewan, where it | found in southwestern | mental in New England | foot elevation. Known
is the area’s largest tree. | part of range given | and in Europe. commonly as stinking

above. fir.
Staminate cones show | Staminate cones, pale | Staminate cones, dark | Staminate cones pale
dark red anthers. Pis- | red, appear in May but | purple. Pistillate flow- | yellow to purple. Pis-
tillate are purplish at | changing to yellow with | ers, bright red. Flowers | tillatelight yellow-green.
first. Mature cones to | pollen. Pistillate, with | June-July. Matures | Mature cones erect, cyl-
1}4 inches long, with { red or green scales. Ma- | cones August-Septem- | indrical, bright green, to
rigid rounded scales | ture cone, cylindrical, | ber. Freesseeds August- | 4 inches long with scales
’ ripening first September | green to 2 inches long, | September. Good seed | about 2/3 as long as
REPRODUCTION and shedding seeds for | maturing by mid sum- | crop every 2-3 years | wide and shed on tree.
many years after 1st | mer and shedding seeds | when tree is 16-200 | Seeds to nearly l4-inch |
October.  Good seed | by October. Good seed | yearsold. Mature cones | long, light brown, with
crops every 4-b years | crop every 2-6 years. | cylindrical, narrowed at | pale wings, to over 14-
but tree may shed seeds | Scales of mature cone, | both ends, short-stalked, | inch long and nearly as
from 30 to 250 years'of | thin and flexible. | about 2 inches long and | wide. Rounded at tip.
age. Chromosome num- | Chromosome number, | usually shed first winter | Shed in October.
ber, 24. 24, with seeds.
One bushel of cones | One bushel of cones may | One bushel of cones may | There are 20,000 to 34,
yields to 5 ounces of | yield to 20 ounces of | yield 1 pound of seeds | 000 seeds per pound,
seeds, weigh 404,000 to | seeds weighing 240,000 | weighing 135,000 to the | with a 509 germination.
540,000 per pound. Trees | to the pound with a | pound. Specific gravity | Wood is usually knotty,
may sprout freely from | germination of about | of wood .31. One cubic | decays easily and has
the roots. Wood, weak, | 50%,. Wood is excellent | footof green wood weighs | bad odor, is light brown,
soft, pale yellowish- | for holding glue, good | 39 pounds, of dry, 23 | coarse-grained, with
ECOLOGY white, with thin sap- | for workability and stay- | pounds. 1000 board feet | thin, lighter sapwood.
wood, weighing 34 | ing in place, fair for | weighs 1920 pounds. | It holds poorly, works
pounds per cubic foot | holding paint and nails | Wood holds nails poorly, | easily, is easily glued
when green or 28 pounds | and poor for resisting | has little decay resist- | and worked. 1t does
when dried. 1000 board | decay, light, soft- | ance, glues well, works | not hold nails well. The
feet of lumber weighs | grained, light yellow, 34 | well and stays in place | largest American fir tree.
about 3300 pounds. pounds per cubic foot | well. :
green.
Twigs used in making a | Wood is used for the | Wood is used in making | A popular Christmas
beverage. Spruce gum | most part in making | charcoal, for fuel, as | tree species. It is used
used medicinally. Wood | paper pulp, for which | lumber and the bark has | sparingly as lumber for
used chiefly as pulp but | the tree is one of the | been used sometimes in | woodenware, interior fin-
rarely sawed into lum- | principal sources. It is | the tanning of leather. | ish and packing boxes.
ber in Northeast be- | also used for interior | In some places it is | The sawdust, interest-
cause of small size. Used | trim and construction, | grown as an ornamental, { ingly enough, is taste-
ECONOMY in chemical pulp manu- | but not where exposed } but it may be injured by | less and 4000 tons of this

sawdust are used yearly
by grape growers for
packing fruit for safe
shipping. Is planted in
gardens in Europe as an
ornamental.
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Bi1G TREE

Sequoia giganiea

MONKEY-PUZZLE TREE

Araucaria imbricata

BaLp CYPRESS

Taxodium distichum

INCENSE CEDAR

Libocedrus decurrens

ALASKAN CEDAR
Chamaecyparis
nootkatensis

Height to 320 feet with
trunk diameter of to
more than 38 feet, usu-
ally much enlarged at
base and in age often
without branches below
150 up. Bark to 2 feet
thick, lobed in units to
5 feet wide, cinnamon-
red, highly fire-resistant.
Leaves to l4-inch long,
sharp-pointed, spread-
ing or pressed to twigs,
ridged.

Height to 100 feet, with
stout branches in whorls
of 5 that spread or have
upturnedends. Branches
may become downward
tending when, with age,
they have become sev-
eral feet long. Branches
and trunk are covered
with stiff, sharp-pointed
leaves that are from 1 to
2 inches long and closely
crowded.

Height to 150 feet, with
trunk to 12 feet through
and base with widely
flaring buttresses. Usu-
ally hollow when old.
Bark to 1 inch thick,
bright red, with irregu-
lar scale-covered ridges.
Leaves to 34-inch long,
flat, thin, narrow, bright
green, borne like parts
of feather oh branchlets,
which, like leaves, may
be shed each year.

Height to 200 feet, with
irregularly lobed trunk
that may have a diam-
eter of to 7 feet. Bark
1 inch thick, crimson-
red, irregularly broken
into ridges of closely
pressed scales. Leaves
pressed close to branch-
lets, bright green, par-
ticularly conspicuous on
young trees because of
color.

Height to 120 feet, with
trunk to 6 feet in diam-
eter. Branches horizon-
tal, forming narrow
pyramidal head. Bark
to 34-inch thick, brown-
tinged gray, with thin
loose scales. Branchlets
at first red-brown be-
coming brighter about
3rd season and then be-
coming pale. Leaves
about !4-inch long, close-
ly pressed to branchlet.

Order Coniferales. Fam-
ily Pinaceae. Found
generally in central Cali-
fornia on west side of
the Sierra at elevations
between 5000 and 8500
feet. In some areas in
pure stands, but these
are being greatly re-
duced. Probably best
developed on north fork
of the Tule River. Grown
as an ornamental in
Europe and elsewhere.

Order Coniferae. Fam-
ily Pinaceae. Related
to the Norfolk Island
pine that is a common
house plant and used to
be in many hotel lobbies.
The monkey-puzzle tree
is native of Chile, but is
grown in widely sepa-
rated parts of the world,
doing well in Ireland and
England and along Pa-
cific Coast of the United
States.

Order Coniferales. Fam-
ily Pinaceae. Found
largely from Delaware
to Florida and west to
Texas and Missouri,
usually in swamps where
water is strong with
lime but sometimes on
high dry ground. In
Texas to elevations of
1750 feet, but usually
909, is found below 100-
foot elevation. Related
Montezuma cypress of
Mexico may have trunk
diameter of 20 feet.

Order Coniferales. Fam-
ily - Pinaceae. Ranges
from Lower California
to Nevada and Oregon.
Related species, 8, ex-
tend range to South
America, China and Aus-
tralia. The cones of the
closely related genus
Thuja have more num-
erous scales, with 2 pairs
bearing seeds. In Libo-
cedrus there are 6, in
Thuja 8-12 cone scales.

- gon,

Order Coniferales. Fam-
ily Pinaceae. Ranges
from Prince William
Sound in Alaska to Sis-
kiyous of southern Ore-
being found in
Washington at 2000 to
7000 foot elevation; in
Oregon at 2500 to 6100
feet; in British Colum-
bia from sea level to
5000 feet and in Alaska
from sea level to timber-
line at 3000 feet.

Staminate cones open in
great numbers all over
tree in late winter. Pis-
tillate, with 25-40 light
yellow scales. Cones ma-
ture second winter at
length of 314 inches and
width of 214 inches, dark
reddish-brown.  Seeds
are compressed, to 4-
inch long, light brown
and with wing broader
than the seed. Chromo-
some number, 44.

Staminate flowers are
3-4 inches long and
cylindrie. Pistillate
cones are to 8 inches
across and in general
spiny egg-shaped. Ob-
long wingless seeds are
to 1 or 114 inches long,
are slightly compressed,
and when they germi-
nate the cotyledons re-
main below the soil sur-
face. Reproduction is
by seeds or by shoots.

Staminate flowers or
cones appear in January
at ends of short branches
of previous year, in loose,
purple, 4-inch clusters.
Pistillate near ends of
branches of previous
year become globular
cones to 1 inch through,
rough and without stem.
Seeds weigh 4800 to the
pound, with 100 pounds
of cones yielding 50
pounds of seeds, 40%
germination.

Staminate and pistillate
cones on separate trees
appear in January-April.
Seeds mature in Sep-
tember. Cones to 1 inch
long, light red-brown,
with 6 woody scales.
Seeds may be planted
in spring, or plants re-
produced by cuttings
made in late summer,
rooted under glass.
Seeds abundant every
2-3 years.

Staminate flowers on
lateral branches of previ-
ous year, of 4-5 stamens,
yellow; pistillate, at
ends of upper branches,
liver colored. Both borne
on same tree; mature in
September into small
spherical conest o 14-
inch through, dark red-
brown. Seeds number-
ing 2-4 under each fer-
tile scale, about 14-inch
long with thin red-
brown wings.

About 91,000 seeds to
the pound. Bark is ex-
cellent heat insulator;
that of copper has ther-
mal conductivity of
2700; of aluminum 2700;
of hair fiber .25 and of
bigwood bark fiber .26.
Some known to have
lived more than 6000
years. Squirrels help
plant seeds, one squirrel
having collected 26
pounds of seeds in 12
hours.

Plant is at its best in
moist valleys having
heavy loam soils. To
remain beautiful they
must be protected from
violent winds, whichmay
break the brittle
branches and spoil the
symmetry of the whole
tree. This is probably
the hardiest of the
Araucaria species. Most
of these are considered
as at best south of
United States.

Seeds planted in spring
in nurseries, or cuttings
started in water or in
water-soaked sand. But-
tresses provide broad
base of value in keeping
tree erect on soft soil
of swamp. Cypress knees
of buttresses reputed to
be value in respiration
but may be merely me-
chanical reinforcement
of root system or stem.

100 pounds of cones
yield 3 pounds of seeds
weighing 297,000 to the
pound. Wood has spe-
cific gravity of .35, 1
cubic foot green weigh-
ing 45 pounds. It is
durable, has excellent
workability, holds paint
and glue well and resists
decay well. It kiln-dries
nicely and stays in place
in structures well.

Seeds weigh 460,000 to
the pound, normally,
with a germination of
849%. Wood has spe-
cific gravity of .31,
works well, resists decay
well, holds paint and
glues very well and re-
mains in place well. It
holds nails only moder-
ately well. It is hard,
rather brittle, nearly
white, durable and with
little sapwood.

Wood used for fencing,
construction, for
shingles. Bark, of
course, used for insula-
tion against fire. and
against heat loss. Pos-
sibly the oldest living
thing and certainly one
of the oldest and largest.
Is being preserved in
parks and special forests,
we hope forever.

Commonest use of
plants, of course, is as
an ornamental, but in
native land the lumber
has a valuable use and
in some parts of South
America the seeds may
be the chief foods of
primitive people. . The
name monkey puzzle is
probably based on the
difficulty a monkey
would have in trying to
climb a tree so well pro-
tected by spines

Wood of great value in
furniture, piles, fence
posts, cratings with spe-
cific gravity of 42. 1
cubic foot of green wood
weighs 51 pounds; of
dry, 32 pounds. 1000
board feet of lumber
weighs 2670 pounds. Cy-
press railroad tie lasts
8.3 years as contrasted
with 4 years for loblolly
pine. Food and sheltéer
for wildlife.

Wood is used in laths,
furniture, flume con-
struction, shingles, fenc-
ing, for interior and out-
side finish of buildings.
Unfortunately it does
not hold nails too well,
and may be injured by
dry rot under some cir-
cumstances.

Wood used in making
boats, carpentry, cabi-
nets, in furniture, and
the interior furnishings
of houses. The tree is
often grown as an orna-
mental and has recog-
nized merit as an anchor
for eroding soils. Its use
as an ornamental is
largely in western and
central Europe, in the
middle-Atlantic States
and California.
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(Continued from page 475)

the title The Trail of the Lonesome Pine
alone creates an atmosphere that, to me
at least, is as- interesting as was the
novel itself. If we wanted to step off
into the realm of punning we could
well wonder what would become of
jukebox verse and patter if we did not
have the word pine with which to play.
Maybe it would be just as well if we
could cut down quite a bit on that sort
of stuff, but then Tin-pan Alley might
have to give up solid gold Cadillacs for
tin cups. In some cases that too might
not be a bad idea.

Our cone-bearers have figured promi-
nently in The Bible, and in religious cus-
toms of many peoples. Junipers, pines,
balsams and cedars are mentioned in
this literature and usually to provide a
satisfying setting for worthwhile ex-
perience. In Isaiah 60-13 we read <hat
“The glory of Lebanon shall come unto
thee, the fir tree, the pine tree and the
box.”” At least two-thirds of those
trees are conifers. Again in Isaiah 41-
19 we find a suggestion of modern re-
forestation when promise for a better
future uses as a vehicle the statement
‘T will set in the desert, the fir tree and
the pine.”” Somewhere I once read, but
connot now locate the statement, that
the: ““Noble pine is the emblem of the
promised prosperity of the church.”
Maybe some of my readers can help me
locate that reference. 1 am sure that it
is approximately correct as it stands,
although I had to pull it from a musty
file in my memory.

Lowell has said: ‘““The pine tree is
the mother of legends,”” and of course
this must apply with equal emphasis
to some other conifers. We have al-
ready mentioned, in the chart section
and in the text, the role the yew tree
has played in being identified with the
Yuletide which we are soon to cele-
brate. We might also show that bows
made of yew wood shot arrows that
help win many bacttles, but it is doubt-

ful if these battles always went to the righteous side
when the victory was toted up. If yew bows had always
been on the right side then we would have a legend
worth talking about. Possibly some day someone will
start such a legend, and if it is repeated long enough and
loudly enough it may get general recognition and become
accepted as fact. This would be no more strange than
some of the things we learn to accept about tobacco,
toothpaste, automobiles and beer in our modern tele-
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White Cedar

1933.
W. G. Sheat.
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" to try it.

vised world.

But let us not end on a cynical note.
One of my favorite unknown poets once
wrote,

“Pine trees are proud trees. Pine
trees grow tall.

Pine trees never curtsey to the stars
atall.”

I like the lilt of that verse, although I
do not accept the statement as being
true. I much prefer Rupert Brooke’s
"Pine-trees and the Sky: Evening”. In
this he uses our pine tree against the
sky as a remedy for complete discour-
agement, I have repeatedly used it as
a medicine in my life, and you may wish
The verse from this poem
reads:

“Then from the sad west turning
wearily,

I saw the pines against the white
north sky,

Very beautiful, and still, and bend-
ing over

Their sharp black heads against a
quiet sky. :

And there was peace in them; and I

Was happy, and forgot to play the
lover,

And laughed, and did no longer
wish to die;

Being glad of you, O pine-trees and
the sky!”

Some may wish further references
about our cone-bearers, and for these
the following list may be helpful. Of
course other references have been used
in the preparation of this insert and to
all of these acknowledgment is made.

L. H. Bailey. Manual of Cultivated
Plams, The Macmillan Company, New
York. 1116 pages. 1949.

Nathan A. Bowers. Cane-bearing Trees
of the Pacific Coast, McGraw-Hill Book
Company, New York. 169 pages. 1949.

H. B. Brown. Trees of Northeastern
United States, Christopher Publishing
House, Boston. 490 pages. 1938,

Alfred Rehder. Manual of Cultivated Trees and Shrubs,
The Macmillan Company, New York. 930 pages. 1934.
C. S. Sargent.
Houghton Mifflin Company, New York.

Manual of Trees of North America,
910 pages.

Propagation of Trees, Shrubs and Conifers,

The Macmillan Company, New York. 479 pages. 1948,
United States Department of Agriculture Yearboo

944 pages. 1950.
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